Insulin-dependent modulation of plasma ghrelin and leptin concentrations is less pronounced in type 2 diabetic patients.
The gastric peptide ghrelin augments and the adipocyte-derived hormone leptin reduces appetite and food intake. In the central nervous system, insulin directly decreases hunger sensation but could also act indirectly by modulating ghrelin and leptin secretion. This study examines dose-dependent effects of insulin on plasma ghrelin and leptin concentrations during hyperinsulinemic (1, 2, and 4 mU x kg(-1) x min(-1))-euglycemic clamp tests in six nondiabetic (control subjects) and six type 2 diabetic patients. Type 2 diabetic patients were studied before and after prolonged (12-h and 67-h) variable intravenous insulin treatment aiming at near-normoglycemia (115 +/- 4 mg/dl). Nondiabetic subjects were also studied during saline infusion, which did not affect ghrelin but decreased leptin by 19 +/- 6% (P < 0.03). In control subjects, plasma ghrelin decreased at all clamp steps (-17 +/- 1, -27 +/- 6, and -33 +/- 4%, respectively; P < 0.006 vs. baseline), whereas leptin increased by 35 +/- 11% (P < 0.05). In type 2 diabetic patients without insulin treatment, ghrelin decreased by 18 +/- 7% (P < 0.05) only after 4 mU x kg(-1) x min(-1) insulin infusion and leptin increased by 19 +/- 6% (P < 0.05). After prolonged insulin treatment and near-normoglycemia, ghrelin and leptin remained unchanged in type 2 diabetic patients during the clamps. In conclusion, insulin reduces plasma ghrelin in nondiabetic patients and, to a lesser extent, in type 2 diabetic patients before insulin therapy. These findings indicate an indirect effect of insulin via ghrelin on the suppression of hunger sensation and appetite.